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HB PROBLEM OF STUDYING MINIMUM FLOW (RUNOFF)

The existing research mothodolegy of winter and summer
pipimum flow in regions having severe climatio conditiocns, €.g. where
the rivers freeze in winter and dry up during swumnor, suffers from
a number of significant drawbacke., Above all, no accownt is taken
of the phenomenon of surface weter transition into elluviun and vioo
versa, or its acounmuletion in the form of ico coatings along tho river

bed, river valley, andé the entire basin.

There it a total excluoion of such important factors as the
cboervation of the levels and ohemistry of separsted water stretohes
whieh wore formed a8 & result of freesing or drying up, oF the osti=
pate of the volume of ico conting in tho river bascins beyond Lake
Beikal, where tho snow layor is negligible, ond any April or Moy
flow for a mumber of rivers ls duo ‘to the thawing of thelr ice oont=

ings.

The solution to the problem of wtilizing rivers for numerous
brenches of the naticnnl economy, at the ourrent level of teohniocal
demends, is possibdle only through the results of an analysis of river
flow coupled with research on tho dynamiecs of the subsoil waters of

velleys, expresscd in ‘the form of alluvial and subriver bed streams.

In those instences whea o river, in view of olimatic and other
conditions, does not use up woter, river flow does not always cease,
but msoumes other concealed aspocts, 80 to spesks During ‘the flowlest
period, ‘the subsoil water supply of the river baesin, which adjoins
the river wvalley, enters the alluviel and subriver bed stream, which
1s quite intimately bound up with surface waters, and in a number of

cagos ocannot be separated from theme
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Here we do not touch upen cavera forming phenomena, when the
river as a whole can turn into a subsoil etream, whieh in principle
differs from the alluvial valley waters. In actual praotico, ia the
study of minimun river flow for purposes of planning and eonstrustion,
it is froquently impossible to separate the hydrclos'ioal and hydrogeo=
logloal domainge

Trensition of surface water into alluviwm, and vice verse, is
common to rivers of different basing, but is exprossed more vividly
in regions of oontinental climate) for rivers located in mountainous
reglons, and plains, the nature of this interaotion has its own distin-

guishing featurods

To oito ono of the simpler of the numercus examples, we oon refer
to ‘the mountninous reglion of tho Sarala River (basin of the Blaok Iyus
snd Chulym rivors), where, over en area 8«10 kilomaeters long, discharges
from 0,2 0 2.3 oubic moters psr second were measured during summer,
and in the winter, during the general poriodic cessation of flow, there

are areas having o discharge of 0.2 €0 Os4 cublo moters per second.

Exceptionally peculiar oharacteristics of the winter flow obtain
for all the rivers of the bleak Tranc-Baykal region, end also for rivers
in other regions of Siberia and the Urals.

Aooor;lina +to the data of GGfkmm, the Shilke River, at the
oity of Sretensk, (F = 172,000 square kilometers) freezos during some
years (8 times during a 40 year period)s Such a situstion leads %o
great diffioultles in planning the utilization of the river for water
supply purposes over the entire upper portion of the basine The degree
of departure of such & conclusion from reality is shown by ‘the results
of special research on the Shilka River at Kholbon (F = 186,000 square

*[ State A/,/(/m/zg/m/ st '%r/fa_:_j
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kilometers), which is located 106 kilemeters above Sretensk,

In the years 1046 and 1946, the minimwm river dlscharge at
Sretensk was determined to be 0,36 and 0.1 cubie meters per second,
while in the direction of Kholben, the corresponding discharge was

2.1 and 0,8 oubic meters per second, i.e. 6«8 times as greate

In the year 1083, the Shilke River frose at Sretensk from
February 1ot until April lst, while in the direction of Kholbonm,

flow wae observed during the amtire wintexr.,

Finally, according to tho data of an annual publication in
the year 1941, minimum discherge at Srotensk amounted to 1,66 cubie
meters per second as ocompared with 2,22 oubic meters per second in

the direction of Ust'=Onon, which is located 160 kilometers higher.

It onn be considered an established faot that the magnitude
of winter discharges over any given area of the Shilka River, the
upper part of the Zeyal River (Bomiak region) and other large rivers
of the Trans-Baykal region, cannot be judged by measurement data in
one direotions Froecing of the separate sond banks of such a river
is very froquently an indicator of the transition of surface water
into the subriver bed streames This is confirmed by the presence of
river current literally cne hundred meters below or above the frogen
areas A very oonvinoing confirmation of the presence of the mentionaed
subriver bed stream at the Shilke River (as well as at the Zeyn River)
is ‘the absence of river bed ice coatings. The magnitude of the sub=
river bed stream as oompared with the winter minimum can be appreoci=
able for the rivers of the Trans=Baykal region, und it depends on
the geologioal structure of the valley, lithology and thiokness of
alluvial depositse Thus, over the aren between Kholbon and Sretensk,
the width of the walley of the Shilka River is bebween 0,8=5.5 kiloe
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meters, depending upon its geological gtructure, In the line of
direstion of Kholben, the gtudies of years 1946 end 1048 of the
eritical winter period, for the valley width of 1.6 kilometers and
thickness of water deposited alluviva of E=8 meters, represented by
the gravel=petble end coarse send material, the discharge of the sub=

river bed stream was detormined as 0s12=015 oubic meters per seconds

The magnitude of & subriver bed stream in any given direction
oo very olightly during the year, almos® indopondently of the river
water oxponditure. However, sinee the subriver bed streom deponds
on the goology of & given ares, its magnitude, over & comperatively
short stretch of river, oon ochange very greetly in view of corrop=

ponding deoreasc or inorecge of the river's water dischargo.

In the light of this information, we oan wderstand the freoz=
ing ovor of the Shilka River at Sretensk, and of separate arens of
analogous rivers of the Trong=Baykal region and the northwostern part

of the DVK Fur Eastera mﬁ.

No less peculiar is the winter behavior of average and amall

rivers of the Trens=Baykel region.

Rivers with basins of 2000-10,000 square Kilometers and higher
(Nyercha, Uryum, Ogedzha, Tok rivers, and others, basing of the Shilke.,
Zeya, Bursya rivers) freeze over every year, if not over their entire
length, then over the groatest portion of the sand banks, Together
with this, the cessation of surface flow thers can be regarded only
as oonditional, since the renaining numerous stretohos of water are
almost always interconnected through the alluvium. At separato sand
banks of rivers of this type, in view of eonsiderable froesing over
of alluvium, there are formed loe contingss usually, hovever, part

of the water flows through the subriver bed atream, This is the
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principle underlying the wtilieation of water strotohes for the
water supply of induatrial enterprises and reil transport. Examples
of this are fwnished by the Urywn, Ogodaha, and certain other

rivers.

Finally, small rivers of this zone with watersheds frem
several tons o one thousand square kilometers, which freese all
the way to the bottem, are not, with the exception of separate deep
stretohes, completely imaotive during wintor.

The bnsloc process of winter flow thero, takes the form of
river bed ice coatinge; along with this, uumerocus river areas of the
contemplated region have comparatively thiok alluvial deposits whioh,
to & oonsiderable dogreo, are irrigated by water, The alluvial
gtream, in a number of oases, possesses a relatively high water
capacity, receiving its supply from deep, predominantly iaterstitial

waters,

In tho Trans=Baykal rogion (basina of riveru Nerch, Uryum and
Shilke) there are several so=called watershed gelleries constructed
whioh drain off the alluvial and subriver bed waters. In one instance,
for & watershed lesa than 30 square kilometers during the oritlonl
winter period, the gallery yields reached 17 liters per seoond, while
in another case, for a watershed of 1l square kilemeters, the gellery
yisld was 10 liters per sscond. The value of such a quantity of water
ic ovident from the faot that the inflow of 10 liters per second is
adequate to supply & population of 6000 persons, and to assure the

operation of & 1500-kilowatt diesel power houses
-

The abovo=oited oxamples of galleries are far frem being unique,

and on the basis of experlence with the existing systems, & number of
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new water enclosures are being planned and construeted. Of a seme=

what different character is the minimwn flow of the rivers of North=
orn Kazekhstani basins of Nura River, partly of Ishim River and some
other closed basins of Lake Selota=Tenis, Lake Altay=Sor and others.

In addition o winter freesing, rivers of this zone dry vp
during summerj for rivers of average basing, flow coases only at iso=
lated sand banks, and at small rivers thers remain only emall wabery

stretohed.

However, in practioce, there is no aessation of flow here in
gumner, with the supply mechanigm of the river network taking two
basic forms. In somo oases, o continuous stream is traced along the

river, which filters through the alluvium et the dried up sand banks,

The example of this type of flow is furnished by the Seleta=-
Tendz River (basin of Lake Seleta=Teniz) in the zone of the villege
of Gl'inskiy (F = 8500 squaro KKilemeters) ) in August 1839, ona
20 kilomotor parcel, there woas oboserved hore, while scmo sand banks
were being dried up, & discharge at othors of from Os1 to 0.8 ocublo
meters por ssconde An analogous oycle is observoed at the adjacent

rivors Uleta end Chiderta.

Ovor another considerable portion of basin of the contemplated
rogion, in view of silting of alluvium, the river is subdivided into
seotions of different lengbths, which include one or severnl wator
gbretohes; the oyole of these water sources is detormined by the degree
of fesding received from the subsoil watera. Such & oycle is inherent
primarily in rivers of Northern Kazalkhstan.

The feeding of river sreas of the second subdivided type
has two varietles.

In many water stretches, during the summer "flowless" period,
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& considerable Jowering of water 1evel takes place in view of inouffi=
cient gubsoil feeding, and there ocours an inerease in mineral gontent
in the waters At the same %ime, other water strotohes, during the
course of & hot swmaer and metrioc gvaporation, preserve their level
due to abundant foeding by the subgoil waters of the original rock
formations or the subriver bed stream, which f{lows from the upper

part of the rivers Souetimes voth of these fesding faotors are active,
deponding on the scason and meteorological conditions, which provail

one over the other.

Baonemio utiligation of these wator stretohes in sone cases
is highly effectives Thua, the water stretohos of tho Kyz=Dzhar
River (F = 360 square kilometers, basin of Selota=Tenle River) and
tho Bogwsbay River (F = 400 square Kilometers, basin of Loke Altay=
Sor) practiecally did not exporience summer Jowering of level, when
the water was used for irrigation purposes in quontitioes conaidorably
in excess of volumes of water strotohes (4n excess of 100 and 300,000

oublo kilometers).

In the first instonce, the water strotoh is supplied by the
waterbearing layer of carboniferous 1imeutons, aad in the second

ingtanes by the {nterstitial waters of solid granite.

The hyd.roseologioal conditions of separate water stretohes of
the same river can vary widely, depending on the geology of ‘the paroels.
Thus, study of the valance of two isolated wanter stretohes, downstreen
of Bogumbay River, in tho years 1939=1941, which were spaced 4 kile=
meters apart in difforent sections as to water ocapnoity of the geological
formations, showed a larger inflow fox the water gtretoh where the

oonditions of subseil fesding were more favorables

Oited oxamples of wbilization of water gtrotohes are by far
not isolated, and it can bo affimied that the oxistence of water
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the study of level oycle and chemistry of the water stretohes; only
in such & way can we get a valid idea of minimum flow in the general

pattern of river ayocla.

The practice of complex otudies of river flow has fimly en-
tered the system of plaming=research orgenisations end is primerily
etimulated by the water supply requiremente of tho developing indus=

trial, and, especially, mining,construotion, and transport enterprises,

As o high priority project, it would be oxpedient to begin
the colleotion and generalization by UGMS of rather voluminous, but
unused data contained in the works of GGI, dealing with the study
of surface alluvial waters, whioh is available in research and plan=
ning institutions and orgenizations (Minlstry of Geology, Ministry
of Noneforrous Metallurgy, Minlstry of Transport, etos)

Ne Ae¢ Khrapkov
Reooived by editor March 6, 19847
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